physician associates in general practice in England, from which issues of patient outcomes, patient 37 safety and costs have been reported elsewhere ( Drennan et al 2015) . Our inquiry, reported here, is 38 framed by theories of dynamic systems of health care professions, which we outline first before 39 describing our methods and presenting our findings. 40
Shifting boundaries between health care professions 41
Middle and high income health care systems are characterised by complex delivery models provided 42 by teams with overlaps in the roles of different occupations (Ono et al 2013) . Managers in all health 43 care systems have sought flexibility between occupational groups and the use of subordinate, 44 technical posts to address issues of workforce shortage, cost containment and increase productivity 45 (Buchan and Dal Poz 2002) . However, health professions are part of an inter-dependent system 46 (Abbott 1988) in which the activities and developments of one occupational group impact on others 47
and are tied up with issues of power, status and control. Accomplishing professional status is a 48 strategy of limiting entry to and defending jurisdictional boundaries supported by state legislation to 49 ensure the highest financial and social rewards; with medicine as the most successful exemplar 50 (Larkin 1983 ).
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Page 4 of 27 More positive views were reported in studies in which doctors had worked with ANPs (Schadewaldt 82 et al. 2013) . 83
The evidence above is drawn from studies of shifting work roles and jurisdiction between existing 84 health care occupations rather than the introduction of a novel health care occupational group. The 85 introduction of physician associates within the UK NHS offers the opportunity to investigate the ways 86 in which existing professional groups perceive shifts in work roles, jurisdictional boundaries and 87 relationships when a completely new occupational group is introduced. 88
Physician assistants (PAs), as physician associates were first called, were introduced in the 1960s in 89 the US by physicians in response to primary care medical shortages and uneven access to healthcare 90 (Mittman et al 2002) . PAs were designed to be legally dependent on medicine i.e. a subordinate 91 group (Sadler et al 1975) . A sociologically informed analysis of publications concerning PAs 92 demonstrated the evolutionary processes from a designed programme of education to a PA occupation 93 (Schneller 1976 group into health care services, both at the system and workplace level? 112
Methods

113
Using a broadly interpretivist approach (Crotty 1998 ), a mixed qualitative methodology was used to 114 encompass macro, meso and micro levels of the health care system. Data collection was in 115 overlapping phases to contribute iteratively to the overall analysis. Data were gathered and analysed at 116 the different levels, and then synthesised using the theoretical frame of shifting professional 117 boundaries. .At the macro level, a document and text analysis (Silverman 2011 ) informed semi-118 structured interviews with a purposive sample of key macro and meso level stakeholders (Patton 119 2002) . This, in turn, informed semi-structured interviews with staff at the micro level of general 120 practice. 121
The macro level document and text analysis drew on published (electronic or print) UK policies, 122 reports, opinion pieces and response letters from the 1980s to March 2013. They were identified 123 through: journal database searches (reported in Drennan et. al. 2014 ), repeated internet searches using 124 the Google™ search engine, repeated scanning of UK government websites, and follow up of cited 125 sources. Search terms related to the topic of interest e.g. health care workforce. A data extraction 126 form was used systematically to categorise types of evidence, opinion and policy on physician 127 assistants/associates. This was undertaken by two researchers independently and any difference in 128 view resolved through discussion. A narrative synthesis was developed in discussion with the wider 129 research team. 130 M A N U S C R I P T
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At the micro level, a purposive sampling frame was devised to identify a range of staff (GPs, practice 137 managers, nurse practitioners or nurses, PAs and receptionists) working in 11 general practices 138 participating in the wider study (Drennan et. al. 2015) . Six of these general practices employed PAs 139 and five did not; forty eight staff members were invited to participate in interviews. The PA 140 employing general practices were in rural, suburban and inner city areas and the non-PA employing 141 practices were matched to these in setting and size. Interviews (25 at the macro and meso levels and 142 39 at the micro level) were conducted by three researchers using topic guides. Theses topic guides, Other reasons found in the published commentaries for opposing the introduction of PAs included: the 183 transferability of a US model to a UK setting; confusion for the public; concern that PAs were not 184 cost-effective in general practice; and a viewpoint that nurses and ANPs fulfilled this role in the UK 185 health-care workforce and offered greater value to patients. Despite the negative commentaries from 186 leaders of the medical profession during this period, it was also evident that a small number of GPs 187 were employing PAs in order to meet patient demand and government set targets on patient access 188 times and in the face of GP and nurse workforce shortages (Drennan et al. 2011) . workforce. In this they illustrated the agency of the state in supporting occupations to achieve closure 220 and status (Freidson 1985 While we were unable to secure interviews with national leaders of the junior doctors (i.e. qualified 248 doctors in grades below a consultant), published commentaries by junior doctors contemporary to the 249 time of the study were found to be mainly negative, arguing that PAs were a managerialist, cost 250 saving strategy which threatened the future employment of doctors and the profession as a whole (Sajayan 2010 ) 262
The nurse participants also varied in their views about physician associates. Those nurses at the macro 263 level had often held senior management roles in the NHS. This was reflected in a discourse of 264 managerialism (Osborne and McLaughlin 2002) in arguing for a cost efficient workforce that included 265 PA type roles. They rehearsed similar reasons to the managers for why the NHS workforce had to 266 change. However their arguments were also couched in terms of protecting registered nurse time to 267 undertake nursing work rather than medical work. In this they were also arguing for the defence of 268 nursing work from the encroachment of support roles. 269 "I think the expectation will be it will be nurses [to cover the reduction in working time of 270 doctors in training] because medicine tends to assume that nurses will pick up the slack. We report on four thematic areas: decisions about staffing, jurisdictional boundaries of the PAs, 296 responses to the vertical substitution for doctors, and boundaries and relationships. 297
Decisions about staffing: the views of GPs and practice managers 298
Most of the GPs and the practice managers who employed PAs described how they had decided to 299 employ them after failing to attract any doctors or nurse practitioners to their vacancies i.e. it was aM A N U S C R I P T
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Page 12 of 27 employing US PAs for a number of years as his preferred staffing model. The PAs were recruited to 303 substitute for doctors in attending patients with appointments in same day or urgent sessions. 304
The GPs were clinician-managers (Fulop 2012) , or more accurately clinician-business owners and 305 their discourse on staffing decisions reflected these two perspectives. All of the GPs and some of the 306 practice managers described staffing decisions in terms of cost efficiency. The GPs discussed this in 307 terms of ensuring the most efficient process of clinical decision making about patients' problems, 308 which minimised risk of medical error and also minimised double handling of patients for the same 309 problem. 310
All of the GPs employed staff other than doctors to do clinical work i.e. providing vertical substitution 311 for the doctors (Nancarrow and Borthwick 2002). However, they were divided in their views of the 312 boundaries of their own and others' work. There were those who were not employing or intending to 313 employ any mid-level practitioners. They viewed the medical role as attending all patients to make 314 decisions and diagnosis, and then delegating tasks from that process to other staff in their team. 315
"Health care assistants can do the blood pressures etc. …. But this middle area, Nurse 316
Practitioner level, we think [the GPs] can do it more efficiently, quicker." GP, 8. 317
The second group of GPs were either employing mid-level practitioners or wanted to employ staff 318 able to work at this level. In their reasoning for staffing decisions, they reflected on the type of 319 patient care required and workload in their practices. They considered that the GP role was one of 320 specialism, attending mainly to the most complex or medically acutely ill patients. In order to 321 maintain their professional boundary as a specialist, they required a team of differently clinically 322 skilled staff ;with some competent to make medical decisions about the less complex patients i.e. 323 those with minor self-limiting problems and others to be competent to undertake delegated tasks such 324 as phlebotomy. Some of the practice managers described initial uncertainties about specific tasks, for example 339 whether the PA could sign medical certificates of sickness, and that they with the GP had had to make 340 decisions about these types of task to inform the work of the PA. The GPs as clinician employers 341 provided a very different type of jurisdictional settlement between occupational groups with that 342 described in hospitals, for example by Allen (2001) . 343
The PAs described boundaries to their knowledge and competence. They also described, as did the 344 
Responses to the vertical substitution for doctors 373
Overall other professionals and services were reported to accept the substitution of the doctor by the 374 PA. However, it was not universal acceptance. Some GPs and practice managers reported initial 375 refusal by secondary care consultants and the ambulance transport service to accept PA referrals. The 376 reluctance of others in the health care system to accept jurisdictional changes from GPs to others has 377 been noted before (Delamaire and Lafortune 2010) . 378
Patients on the whole were reported to view the substitution of the GP by a PA as acceptable although 379 as we report else where there was sometimes a lack of transparency to and understanding by patients 380 as to what type of professional they were consulting (Halter et al. 2017 ). There were some who wereM A N U S C R I P T Some participants reported patients who expressed a preference to consult the PA rather than the GP. 386
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We report elsewhere the patients' views (Halter et al. 2017 ) which reflect the contingent nature of the 387 patients' preferences. 388
Boundaries and relationships 389
GPs and practice managers reported that prior to employing the PA they prepared other practice staff 390 in order to pre-empt any inter-professional difficulties, particularly with the nursing staff. Only one 391 practice reported a nurse who was openly resistant and left the practice to work elsewhere. Overall, 392 while nurses were reported and described themselves as being 'apprehensive ' and 'worried for their 393 jobs' when the PAs first started, the subsequent working relationships were described as good. This 394 process of resistance to accommodation at the team level reflects that described by Abbott (1988) . 395
Practice managers considered any resistance from nurses to new PA members of the team had 396 dissipated very quickly in the face of the reality of managing the workload. Some nurses stated that 397 while they could do some of the work the PA was doing, the inclusion of the PA in the team allowed 398 them to focus their time on the areas they were most expert or interested in. 399
Contrasts were made between the PA and nurse practitioner roles, with the PAs reported by doctors 400 and practice managers as having wider range of competencies (although overlap was also reported), 401 requiring less supervision and being more willing to take their own decisions. One GP commented that PAs differed from nurse practitioners in her practice in that PAs made their 406 own referrals to hospital, whereas nurses would refer patients to the GP to make the referral. Nurses 407 too were reported to identify differences in the ways in which PAs worked compared to them as 408 illustrated here:M A N U S C R I P T
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"I think the nurses found it very difficult because nurses work very strictly to protocols, if they 410 hadn't had the training, if they haven't been signed off they won't do it, and I think they saw 411 [the PA] doing things that they wouldn't have been comfortable with and they were …'ooh, 412
should she be doing that, is she allowed to do that?' ." Practice manager, 6. 413
Nurses, practice managers and receptionists reported consulting PAs on matters when they could not 414 either find a doctor available or found it easier to approach the PA rather than the doctor, as in this 
Research highlights
• Physician associates are a new profession within the English health care system.
• We investigated role boundaries and relationships at macro, meso and micro levels
• At the micro level PAs substituted vertically and horizontally for others
• Intra-profession stratification was evident in differing opinions to PAs
• State agency i.e. legislation is needed for efficient vertical substitution
